Abstract. This paper is concerned with the synchronization for a class of time-delayed chaotic Lur'e systems using sampled-data control. Both of time-varying and time-invariant delays are considered. New criteria are proposed in terms of linear matrix inequalities (LMIs) by employing a modified LKF combined with the delay-fraction theory and some novel terms. The criteria are less conservative than some previous ones and a longer sampling period is achieved under the new results. Furthermore, the derived conditions are employed to design a sampled-data controller. The desired controller gain matrix can be obtained by means of the LMI approach. Finally, a numerical examples and simulations on Chua's circuit is presented to show the effectiveness of the proposed approach.
Introduction
The synchronization of chaotic system has arisen a very hot topic in the nonlinearity community since the pioneering work of [1] , where the chaotic system synchronization was first studied. Meanwhile, time-delays are commonly encountered in practice and are often attributed as a source of poor performance and instability. Thus, the synchronization of chaotic Lur'e systems with time delays attains considerable significance. Note that recent improvements of the synchronization criteria for chaotic Lur'e systems with time-invariant delays have been obtained in [2] [3] [4] [5] [6] [7] [8] . In order to further reduce the conservativeness of the synchronization criteria in [7, 8] , a novel integral inequality was developed based on the celebrated Jensen's integral inequality [9] and Wirtinger integral inequality [10] . However, there still exists room for improving the synchronization criteria of the above literature. Notation:The notation 0  P ( 0  ) mean that matrix P is positive (negative) definite. I denotes an identity matrix with appropriate dimensions.  denotes the symmetric terms in a block matrix and } { diag  denotes a block-diagonal matrix. 
Problem formulation
Consider the following general master-slave type of time-delayed chaotic Lur'e systems with sampleddata feedback controller: 
which consists of the master system M , the slave system S and the sampled-data feedback controller C . The master system and the slaver system are identical Lur'e chaotic systems when 0 ) (  t u 
is the slaver system control input and
is the sampleddata feedback control gain matrix to be designed.
) (t d
is the time-varying delay satisfying the following condition with some scalars 1
. Suppose that the updating signal (successfully transmitted signal from the sampler to the controller and to the ZOH) at the instant k t has experienced a constant signal transmission delay  . Therefore, we have
. Now, we define the synchronization error as 
Main results
and a scalar r , the master system M and slave system S in (1) are synchronous if there exist positive matrices 4 4 ] [ 
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Moreover, the sampled-date controller gain matrix is given by 
We can obtain 0 2  V if LMI (3) holds, then the LKF is positive. For any appropriately dimensioned matrix 
Therefore, LMIs (3)- (5) Table 1 . Response of e(t) with h = 0.6708. figure 1 and figure 2 .
Case study
h with 0   .
Conclusions
In this paper, some new synchronization criteria are proposed for for time-delayed chaotic Lur'e systems using sampled data via a modified LKF combining the delay-fraction theory and the piecewise analysis method.
